ERK1/2 activated PHLPP1 induces skeletal muscle ER stress through the inhibition of a novel substrate AMPK.
Nutritional abundance associated with chronic inflammation and dyslipidemia impairs the functioning of endoplasmic reticulum (ER) thereby hampering cellular responses to insulin. PHLPP1 was identified as a phosphatase which inactivates Akt, the master regulator of insulin mediated glucose homeostasis. Given the suggestive role of PHLPP1 phosphatase in terminating insulin signalling pathways, deeper insights into its functional role in inducing insulin resistance are warranted. Here, we show that PHLPP1 expression is enhanced in skeletal muscle of insulin resistant rodents which also displayed ER stress, an important mediator of insulin resistance. Using cultured cells and PHLPP1 knockdown mice, we demonstrate that PHLPP1 facilitates the development of ER stress. Importantly, shRNA mediated ablation of PHLPP1 significantly improved glucose clearance from systemic circulation with enhanced expression of glucose transporter 4 (GLUT-4) in skeletal muscle. Mechanistically, we show that endogenous PHLPP1 but not PP2Cα interacts with and directly dephosphorylates AMPK Thr172 in myoblasts without influencing its upstream kinase, LKB1. While the association between endogenous PHLPP1 and AMPK was enhanced in ER stressed cultured cells and soleus muscle of high fat diet fed mice, the basal interaction between PP2Ac and AMPK was minimally altered. Further, we show that PHLPP1α is phosphorylated by ERK1/2 at Ser932 under ER stress which is required for its ability to interact with and dephosphorylate AMPK and thereby induce ER stress. Taken together, our data position PHLPP1 as a key regulator of ER stress.